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1. IACIIOPT IPOT'PAMMBbI YYEBHOM TUCIHUTIIUHBI
PDu3znka
1.1. Ob6aacTh NpUMEHEHHs POrPaMMBbI
Pabowas mporpamma yd4eOHOH MAMCHUIUIMHBI SIBISIETCS 4YacThl0  0Opa3oBaTeNbHOU
IpOrpaMMbI CpeHEr0 MPO(ECCHOHANBHOTO 00pa30BaHMS IMOATOTOBKH KBAIM(HUINPOBAHHBIX
pabounx, coyxammx 23.01.09 MamuHHCT JOKOMOTHBA, BXOJAALICH B COCTaB YKPYIHEHHOMH
rpymibl npodeccnii 23.00.00 TexHMKa U TEXHOIOTHUS HA3€MHOTO TPAHCTIOPTA.

1.2. MecTo AMCUHMIIMHBI B CTPYKType OCHOBHOW mNpodeccHOHAIBbHOI 00pa3oBaTe/bHOI
nporpaMmbI: ydeOHas aucruruinHa «Du3nka» BXOAUT B 001Ie00pa30oBaTeIbHbIIN UKII.

1.3. Ileu ¥ 3a1a4u AUCHUILUIMHBI — TPeOOBAHMA K pPe3yJbTAaTaM 0CBOCHHS TUCHMIJIMHBI:

- OCBOCHHME 3HAaHWH O (YHIAMEHTAIBHBIX (U3NYECKHX 3aKOHAX WM IPHHIMWIAX, JICKANNX B
OCHOBE COBPEMEHHOH (M3UYECKON KapTHHBI MHpa; Hauboyiee BaKHBIX OTKPBITHSX B OOJIACTH
(GU3UKH, OKa3aBIINX ONPEEIISIoNIce

BJIMSIHUE Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH; METOaX HAYy4YHOTO MO3HAHHUS

TIPUPOIB;

- OBJIAJICHUEC YMEHUSMH IPOBOAUTH HAOIIOJCHHUS, MJIAHUPOBATH U BBIMOIHATH YKCIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl M CTPOUTH MOJENHU, NMPUMEHSATh MOJIYYEHHBbIC 3HAHHUS MO (PU3HKE I
OOBSCHEHHUSI Pa3HOOOPa3HBIX (U3MYECKUX SBJICHHA W CBOMCTB BEIIECTB; MPAKTUYECKOTO
UCTOJIBb30BaHUSl  (DU3MYECKHX 3HAHWH; OLIGHMBATh JOCTOBEPHOCTb €CTECTBEHHOHAYUHOM
nHpopmanuu;

- pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, WHTEIUIEKTYAJbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporecce TPUOOPETEHHsT 3HAHUH M YMEHHH 1O (M3HKE C WCIOJB30BAaHHEM DPa3JIMYHBIX
UCTOYHHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

- BOCIUTAaHHE YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHUSI 3aKOHOB TPUPOJBI; HCIOJIH30BAHUS
MOCTIKEHUH (U3MKKM Ha Ollaro pa3BUTHS YEIOBEYECKOW IUBUIIM3AIMU; HEOOXOAUMOCTH
COTPYAHUYECTBA B IMPOIECCE COBMECTHOTO BBHIMIOJIHEHUS 3a]1a4, YBRKHUTEIBHOTO OTHOIICHUS K
MHEHHMIO OIMOHEHTa NpU OOCYXKICHHMM TpOOJIEeM €CTECTBEHHOHAYYHOTO COJCpKAHHUS;
TOTOBHOCTH K MOPJIbHO-ITHYECKON OLIEHKE MCITOb30BaHMSI HAYYHBIX JOCTH)KEHUH, TyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KaIOLIeH Cpe/Ibl;

- WCIOJBh30BaHWE NPUOOPETEHHBIX 3HAHWH W YMEHHU Uil PEUICHHS MPAaKTHYECKUX 3ajad
NIOBCEHEBHOM JKM3HHM, obOecredeHus: 0e30macHOCTH COOCTBEHHOHM >KM3HH, pallMOHAJIBLHOTO
IPUPOIOTIONB30BAHUS U OXPaHBl OKPYXKAIOIIEH Cpeabl ¥ BOZMOXKHOCTSIMU MPUMEHEHUST 3HAHHUN
IPY PELICHUH 33/1a4, BO3HUKAIONIUX B IMOCIEAYIOIIEH Mpo(ecCHOHANBHOMN NesITeIbHOCTH
OcBoeHue coaepkanust Y4eOHOU TUCITUTITUHBI «DU3HKay, 00eceYrnBaeT

JOCTH)KEHUE CTYJCHTaMU CIIEAYIOIINX Pe3yJIbTATOB:

JUYHOCHHBIX:

-4yBCTBO FOP/IOCTH U YBAKEHHSI K UCTOPHH U JOCTHXKEHHUSIM OT€YECTBEHHON (hPU3NYECKON HAYKH;
(GU3MYECKH TPaMOTHOE TIOBEACHHE B MPOQPECCHOHAIBHOW JCSITEIBHOCTH M B OBITY TMpH
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMU;

- TOTOBHOCTHh K MPOJODKEHHIO OOpa30BaHMS W TOBBIIICHHUS KBATU(PHUKAIMH B W30paHHOU
npo¢eCCHOHATLHON IeATETbHOCTH U O0OBEKTUBHOE OCO3HAHHME POJIM (PU3UUECKUX KOMIICTEHIIHHA
B 3TOM,;

- YMEHHME WHCIONb30BaTh JOCTH)KEHUS COBPEMEHHOH (M3MYEeCKOM Hayku M (DU3MYECKHX
TEXHOJIOTUH [UIS TIOBBIMICHHSI COOCTBEHHOTO WHTEIUICKTYaJbHOTO pa3BUTHS B BBIOPAHHOM
npohecCHOHATLHOM IS TEIILHOCTH;

- CaMOCTOSITENTbHO NTOOBIBaTH HOBBIC Ui ce0sl (hU3MYECKHE 3HAHMS, WCIOIB3YS ISl ITOTO
JOCTYITHBIE UICTOYHUKH MH(POPMALINY;

- YMEHHE BHICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE 10 PEIICHHIO OOIIHX
3aj1a4;



- YMEHHUE YIPABJIATh CBOCH IIO3HABATEIBHOU NEATEIBHOCTHIO, IIPOBOJUTL CAMOOLEHKY YPOBHS
COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO Pa3BUTHUS

MemanpeoMenHblx:

- HCIOJB30BATh PA3JIMYHbIC BHJBI MMO3HABATEIBHON JEATEIBHOCTH ISl PEHICHUs (HU3MYECKHX
3ala4y, MOPUMCHATL OCHOBHBIC MCTObI HO3HaHI/I$I(Ha6JHOI[CHI/I€, OIMUCAaHUC, HU3MCPCHUC,
AKCIIEPUMEHT) JIJISl H3YYCHHUS PA3IIUYHBIX CTOPOH OKPYKAIOIICH JeHCTBUTEILHOCTH;

- HUCIIOJIB30BATh OCHOBHBbBIC HWHTCJICKTYAJIbHBIC oncpanunm: IIOCTaHOBKAa 3ajJadu,
dbopMyIUpOBaHUE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTeMaTHU3aIlus,
BBIABJICHUC MPUYNHHO-CIICACTBCHHBIX CBH3CI‘/JI, IIOHUCK aHaJIOI'OB, (bOpMy.HI/IpOBaHI/Ie BBIBOOB HJIA
W3Y4YEHUSI PaA3IMYHBIX CTOPOH (U3MYECKUX OOBEKTOB, (PU3MUECKUX SBICHUNH U (PU3MUECKHUX
MIPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO EeCCHOHATBHOU cdepe;

- YMEHHUE T€HEPUPOBATh UJICU U OTMPENIETATh CPEACTBA, HEOOXOIUMBIE IS UX PeallU3alliu;

- UCTOJIb30BaTh PA3IMYHbIE MCTOUHUKU JJIS TOJydyeHHs (pusnueckoi MHQPOpPMALUHU, YMEHUE
OLIEHUTH €€ JOCTOBEPHOCTB;

- QHAJIM3MPOBATh U MPEJCTABIATh HH(POPMAIIMIO B PA3TUYHBIX BUIAX;

- myONIMYHO WPENCTaBIATh pPE3yAbTaThl COOCTBEHHOI'O MCCIIEAOBAHUSA, BECTH AMCKYCCHUH,
JOCTYITHO ¥ TAPMOHHYHO COYETasi cojiepKanue 1 (POpMbI PeACTaBIIEMON HHPOPMAIIUH.
npeomemHmuix:

- ¢(OPMHUPOBAHHOCTD MPECTABICHUNA O POJIM U MeCTEe (PU3UKHU

B COBPEMEHHOMN HAay4YHON KapTHHE MUpPA; TOHUMaHHEe (U3UIECKOMN CYITHOCTH

HaOJro1aeMbIX BO BeeneHHoM SBICHNH; MOHUMaHUE POIU (PU3UKH

B (opmupoBaHUU Kpyro3opa U (YHKIHOHAJIBHON TPAMOTHOCTH YeJOBEKa /Jisi pelleHus
NPaKTUYECKHX 3a/1a4;

- BJIaJICHHE OCHOBOMOJIATAIOIINUMHU (DPU3UUECKUMHU MOHSITHIMH,

3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMHU; YBEPEHHOE UCII0JIb30BAHHE

bu3nYeCKOil TEPMUHOJIOTHU U CHMBOJIMKHY;

- BJIaJICHUCOCHOBHBIMM ~ METOAAMU HAyYHOIO TIIO3HAHUS, HCIOJNb3YeMbIMH B  (U3UKE:
Ha0JI0/IeHue, ONUCaHe, U3MEPEHHUE, SKCTIEPUMEHT;

- yMmeHus oOpaOaTbIBaThb pE3yNbTaThl M3MEPEHHH, OOHAPYKMBATh 3aBUCHUMOCTb MEXIY
bu3nYeCKUMU BEeIMUYUHAMH, OOBSICHATD MOJIyYE€HHBIE

pe3yabTaThl U IeTaTh BBIBOBI;

- chopMUPOBAHHOCTH YMEHHUS pemiaTh (PU3NUECKUEC 3a/1a4H;

- c(OPMHPOBAHHOCTb YMEHHUS NPUMEHSITH MOJYYECHHBIE 3HAHUS ISl OOBSCHEHUS YCIOBUH
npoTekaHus (U3MUECKUX SIBJICHUHM B MpuUpoje, B mpodeccuoHanbHOU chepe U UIsl MPUHATHUS
IIPAaKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU;

- cOpPMHPOBAHHOCTh COOCTBEHHOW TO3UIIMU IO OTHOIICHHWIO K (u3mdeckoil uHQopManuu,
M10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

1.4 Konu4ecTBO 4acoB HAa OCBOCHHME IPOrPaMMBbl AUCHHUIINHBI:
MaKCHUMaJIbHOW yueOHOW Harpy3ku oOydarorierocs 270 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHoi Harpy3ku oOydatomierocs 180 yacos;
CaMOCTOSITeNIbHOU paboThl oOydarorierocs: 90 yacos.

1.5. Ilepevyens (popMupyeMBbIX KOMIIETEHIUH

OK 1. IToHumarp CyIiHOCTh M COLMAIBHYIO 3HAUMMOCTh CBOEH Oynymieit mpodeccuu, mposBiIsTh
K HEH YyCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATENBHOCTb, HCXOAS M3 IEIM U CIOCO0OB ee
JOCTH>KEHUS, OTPE/IETICHHBIX PYKOBOAUTEIIEM.



OK 3. Ananu3upoBaTh pabovyl0 CUTYaIUIO, OCYILECTBIISATh TEKYIIUH M WUTOTOBBIM KOHTPOJb,
OLICHKY U KOPPEKIUI0 COOCTBEHHOH MAESITeNTbHOCTH, HECTH OTBETCTBEHHOCTHh 3a PE3yJbTaThl
CBOCH paboTHI.

OK 4. OcymiectBnsaiTh  TOMCK  MHGpOpPMaNUKM, HEoOXoauMon Uit 3PPEKTUBHOTO  BBITIOIHEHUS
npodecCHOHATIBHBIX 3a71aY.

OK 5. Ucnonp3oBaTh nHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B MTPO(PECCHOHATBHON
NeSITeTbHOCTH.

OK 6. PaGorath B KOJUIEKTHBE W KOMaHZE, dPPEKTUBHO OOMIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KJIMEHTAMU

1.6. INYHOCTHBIE PE3yJdbTaThl.

JIP 4. IIposiBasromnii ¥ IEMOHCTPUPYIONIUN YBAKEHHUE K JIIOASM TPy, OCO3HAIOIIHNI IIEHHOCTh
cobcTtBeHHOTro Tpyaa. Ctpemsiuiics K GOPMUPOBAHUIO B CETEBOM cpejie TNYHOCTHO U
poeCCHOHAIBHOTO KOHCTPYKTUBHOTO «ITU(DPOBOTO CIIeaa».

JIP 10. 3ab0TsImuiics 0 3aIuTe OKPYKAIOLIECH cpeibl, COOCTBEHHOM U UyKOM

0e30MacHOCTH, B TOM YHUCIIE IU(PPOBOI.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bun yueOHo# padboThbl Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 270
O0s3aTebHasi ayANTOPHAsI y4eOHAsi HATPYy3Ka (Bcero) 180
B TOM YHCIIE:

IIpakTryeckue 3aHATUs 17

JlaGoparopHbie 3aHATHS 23

KOHTpPOJIbHAs paboTa 10
MNuauBuyanpHbIN IPOEKT 10
CamocrosiTeJibHasi padoTa odyuyarierocs (Bcero) 90
B TOM YHCIIE:
-HamucaHue peeparos; 6
-COCTaBJICHUE OTYETOB I10 BHITIOJIHEHHBIM JJa0OPaTOPHBIM paboTaM M HX 23
3aIUTa;
-BBINTOJIHEHNE TECTOBBIX 3aJaHHUM; 19
-IIOATOTOBKA JTOKJIA/IOB TIO 33JaHHBIM TEMaM; 8
- BBITIOJTHEHUE MPE3EeHTaIUl | 6
-COCTABJICHHE OTUYETOB I10 BBIIIOJIHEHHBIM MMPAKTUYECKUM padoTaM H UX 17
3aIuTa;
-peleHre TUIOBBIX 3aAaHUH KOHTPOJILHOW PaOOTHI. 11
[TpomexyTouHas aTTecTanus B popmMe sK3aMeHa.




2.2. TemaTuyeckuii IJIAH U coAep:xanue yueOHoi qucunumianabl @U3NUKA

HaumeHoBaHue Conep:xanue yueOHOro MaTepuaJa. .JIaﬁoparoﬁprle, npakruyeckue padorsl. CamocTosiTeibHAs padoTa O0bem YpoBeHb
pa3aejioB U TeM 00yYaKoIIuXCcs. 4acoB OCBOEHHUSI
| 3 4
Bgenenue Coaep:kaHue y4eOHOro MaTepuajia 2
1 | ®wusuka — dynnamenTanbHas Hayka o mpupose. EcTecTBeHHOHAYUHBII METO/] IIO3HAHMS, €I0 BO3MOKHOCTH U 1 2
TPaHMIIB TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPoIIecce MO3HAHUS MPUPOIsI MoaeTnpoBaHue
(hM3UYECKUX SIBICHUH U TIPOIIECCOB.
2 Pounb skcriepuMeHTa ¥ TEOPHUH B MPOIIECCE MO3HAHUS NMPUpoabl. Pusndeckas BenmuunHa. [lorpenHocTr 1 2
n3MepeHuid hruznueckux BennunH Ouznueckre 3aKoHbI. [ paHUIBI MPUMEHUMOCTH (PU3NIECKIX 3aKOHOB
IMonsitre o0 puznueckoit kKapTuHe Mupa. 3HaucHHe GU3KMKH npu ocBoeHuu npodeccuii CIT10.
Paznen 1. 53
MexaHunka
Tema 1.1. Coaeprxanue y4eO0HOTo0 MaTepuaJia 9
Kunemaruka MexaHu4eckoe JBUKEHHUE. 1 2
4" | Tlepememenue. ITyTs. 1
S | PaBHOMEpHOE MPAMOJIHHEIHOE JIBIKCHHE. 1 2
6 | Vckopenwe. 1 2
/ PaBHONIEpEMEHHOE IPSIMOJIMHEHHOE JBIKCHUE. 1 2
8 | Ceoboxamoe mazeHwe. 1 2
9 | Imkenue Tena, GPOIICHHOTO MO YIIOM K TOPU30HTY. 1 2
10 | PaBHOMepHOE IBMKEHHE IO OKPYKHOCTH. 1 2
11 | Pemenne 3amau no teme «KnHeMaTHKa» 1 2
IIpakTH4yecKue 3aHATHS 2
12-13  Nel «MccnenoBaHue 3aBUCUMOCTH ITyTH OT BpEMEHH IIPH PAaBHOMEPHOM M PAaBHOYCKOPEHHOM JBHIKCHUH. z
KonTpoabHas padora: 1
14-  Nel «KuHeMaTnka MaTepruagIbHOW TOUKI). 1
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: 4
- PCLIECHUE THIOBBIX 3a/JaHUH KOHTPOJIBHON PaboThI; %
-BBITIOJIHEHUE TECTOBBIX 3a[aHU;
- COCTaBJICHHUE OTUYETORB MO BHITIOJHEHHBIM MPAKTHYCCKAM padoTaM W HMX 3aIllHTa. 2
Tema 1.2 Conep:kanne yueGHOro MaTepHaja 8
3axoHbI 15 | IlepBorii 3akoH HBIOTOHA. 1 2
16 | Cuma. Macca. CriocoObl M3MEPEHHS MacChl TEJL. 1 2
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MeXaHHKH 17| Bropoit 3akon HeloToHa. 1 2
HbloToHA. 18 | Tperwuit 3axon Herotona 1 2
19 | Mmmynsc. OcHOBHOIM 3aKOH KITACCHUECKOM TUHAMUKH. 1 2
20 | 3akon BceMHpHOToO TATOTeHHs. | paBHTAIMOHHOE MOJIE. 1 2
21 | Cuna tsxecTu. Bec. 1 2
22 | Cunbl B MexaHuKe. Pemenye 3aa4 o teme: 3akoHsl HpioTOHa. 1 2
IIpakTHYecKue 3aHATHA: 2
23-24 N2 «MccnemoBaHue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YIJTMHEHUS NIPYKMHBL. V3MepeHue )KeCTKOCTH z
TPYKUHBD).
JlaGopaTopHbie 3aHATHS: 2
25-26 Nel «MccnemoBanue OBIIKEHHUA Tella MO JEHCTBUEM IOCTOSHHOMN CHIIBI» 2
KonTpoubnas pa6ora: 1
27-  Ne2 «/luHamuKa MaTepuaJbHON TOUKN. 1
CamocTtosiTetbHast pad0oTa 00yIarOIIMXCSH )
-COCTaBJICHUE OTUYETOB I10 BHITIOJIHEHHBIM JJA00PaTOPHBIM paboTaM M HX 3alllWTa; %
- COCTaBJICHUE OTYCTOB I10 BBHITIOJHECHHBIM MPAKTUYCCKUM PaboTaM M WX 3aIlUTa; 1
- PELICHUE TUTIOBBIX 3aIaHAN KOHTPOJILHON PaboThI; 1
-BBITIOJIHEHUE TECTOBBIX 33/IaHUH.
Tema 1.3 Conep:xaHnue yueOHOr0 MaTepHaJa 8
3aKonsl 28 | 3aKkoH coXpaHEeHMs HMITyJIbCA. 1 2
COXpaHeHus B 29 | PeakTHBHOE JBUKEHHE. 1 2
MeXaHuke. 30 | Pa6oTa cuasl. PaG0Ta MOTEHIMATBHBIX CHIL. DHEPIHS. 1 2
31 | MommHocTs. 1 2
32 | MorenumanbHas SHEPrHsL. 1 2
33 | Kunetnueckas SHepris. 1 2
34 | 3akoH coxpaHeHNs MexaHN4ecKoil SHeprun. [TprMeHeHNe 3aKOHOB COXPAHEHHL. 1 2
35 | Pemrenne 3aa4 o Teme «3aKOHBI COXPAHEHNs B MEXaHHUKE. 1 2
JlaGopaTopHble 3aHATHSA: 4
36-37  Ne2 «M3yueHue 3aKOHA COXPAHECHUS UMITYJIbCa U PEAKTUBHOTO IBUKCHHS %
38-39  Ne3»CoxpaHeHHE MEXaHHUYCCKOW SHEPIHH NPU ABM)KEHUU Teja MO JCHCTBUEM CHII TSDKECTH M
YOPYTOCTH
KonTposbHas padora: %

40- Ne3 «3aKoHBI COXpaHCHHS.




CamocTtosiTenbHast pad0oTa 00yIarOIIMXCSH

-COCTaBJICHHUEC OTYCTOB I10 BBIIIOJTHCHHBIM Ha60paT0pHBIM pa60TaM M HX 3aliuTa,
- pPCHICHUEC TUTTIOBBIX BaI[aHI/Iﬁ KOHTpOJIBHOI;’I pa6OTI>I;
-BBINOJIHCHHE TCCTOBBIX 3aJaHMIA.

RO

Paznen 2. 40
OcHOBBI
MOJICKYJISIPHOM
(pusuku n
TePMOAUHAMUKH
Tema 2.1 Conep:xanue yueOHOro MarepuaJia: 4
OCHOBBI 41 | OcHOBHBIE MONOMKEHHS MOJIEKYJIIPHO-KMHETHYECKON TeOpHH. PazMephl M Macca MOJIEKYJI M aTOMOB. 1 2
MOJIeKYJISIPHO- BpoynoBckoe nBmwkenne. Jnddys3usa. Cunbl 1 23HEPTHS MEXMOJIEKYILIPHOTO B3auMoieicTBrus. CTpoeHNe
KHHETHYeCKOii ra3000pa3HbIX, XXKUJIKUX U TBEPABIX Teld. CKOPOCTH JIBHKEHUS MOJICKYN U UX U3MEPEHHUE.
Teopum. 42 | Uneanbublii ras. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJICKYISPHO-KHHETUIECKON TEOPUH Ta30B. 1 2
MeanabHbiii ras. 43 | Temnepatypa u ee u3MepeHue. AGCOMIOTHBIN HyJlb TeMIEpaTyphl. TepMOAHHAMIYECKAS IIKANA 1 2
TeMIIepaTyphl.
44| YpaBHeHHe COCTOSHHS MIEaNFHOTO Ta3a. MOSpHAs ra30Bas IOCTOSHHAS. I a30BbIe 3aKOHEI 1 2
TpakTHYecKHe 3aHATHS: 2
45-46 Ne3 «M3mepenue TemnepaTtypbl. TepmomeTp» 2
CamocrosiTesibHast pa6oTa oﬁyuqalomnxcﬂ: :i
-BBIMIOJTHCHUE TECTOBBIX 3aaHUI;
- COCTaBJICHUE OTUYETOB I10 BHIMOJIHEHHBIM MPAaKTHYECKUM paboTaM W WX 3alllHTa; 1
-pelIeHre TUMOBBIX 33J]aHUl KOHTPOJIBHOU pabOTHI. 1
Conep:xanue yueOHOr0 MaTepHuaJa 2
Tema 2.2 47 | Vcnapenue u KoHeHcanys. HachlmeHHbIH map U ero cBoiicTBa. AGCOMIOTHAS U OTHOCHTENIbHAS BIAKHOCT 1 2
CpoiicTBa mapos. Bo3ayxa. ToUKka pocChl.
48 | Kuneuue. 3aBUCUMOCTD TeMIIEPATyphl KUIIEHHUs OT AaBleHus. [leperpeThlii map 1 ero UCIonb30BaHUE B 1 2
TEXHUKE.
JlaGopaTopHbie 3aHATHS: 2
49-50 Ned«l3mepeHue BIaKHOCTH BO3AyXay; z
CamocTosiTe/IbHasE padoTa 00yYaKOUIUXCSH: 3
-COCTaBJICHUE OTYETOB TI0 BHIMIOJIHEHHBIM JTa00paTOPHBIM padoTaM M MX 3allHTa; %
-BBITIOJIHEHUE TECTOBBIX 3aJaHH.
Tema 2.3 Coaepsxanue yueOHOro MaTepuaJa: 2
CpoiicTBa ol | XapakTepHUCTHKA )KHJIKOTO COCTOSIHUS BellecTBa. [I0BEpXHOCTHBIN CIIOH KUAKOCTU. DHEPI U 1 2
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KHUAKOCTEH

MMOBCPXHOCTHOT'O CJIOA.

52 SIBneHus Ha T'paHuIIC  XKUAKOCTU C TBCPAbIM TCJIOM. KaHI/IHHHpHBIC SIBJICHUA.

[y

JlabopaTopHbIe 3aHATHS
53-54  Ne5 «l3mepeHre OBEPXHOCTHOTO HATSKEHHS JKUIKOCTHY.

NN

CamocTtosiTenbHast pad0oTa 00yIarOIIMXCSH
-COCTaBJICHHE OTYETOB I10 BBITIOIHEHHBIM Ja00paToOpHBIM paboTaM U HX 3alluTa;
-BBIIIOJIHEHHE TECTOBBIX 33aHUIL.

Tema 2.4
CBoiicTBa
TBEPABIX TeJ

CoaepskaHue YUeOHOI0 MaTepHaJa

55 | XapakTepucTrKa TBEpAOTo COCTOSHUS BELIECTBA. YTIPYrHe CBOMCTBA TBEPAbIX Tell. 3akoH [ yka.

56 | MexaHuuecKre CBOMCTBA TBEPABIX TEI. TEIJIOBOE PaCIIMPEHHUE TBEPIABIX TeJ U KUAKocTel. [naBieHue u
KpUCTaJUIU3AIHSL.

JlabopaTopHbIe 3aHATHSA:

57-58 Neb6 «M3yuenue nedopMaliuu pacTHKEHUN.

NN - I PN W

CamocTosiTeJIbHast padoTa 00yYarOIIUXCs:
-COCTaBJICHUE OTYETOB I10 BBHITOJHEHHBIM JIA0OPATOPHBIM pabOTaM W HX 3allUTa;
-BBITIOJIHEHUE TECTOBBIX 33JIaHMUIA,

Tema 2.5
OcHOBBI
TePMOTUHAMUKH

Conep:xanue yueOHOT0 MaTepHaJa
59

OCHOBHBI€ TIOHTHS U OTIpeNieIeHns. BHYTpeHHsIsI SHEPTHs CHCTEMBL. BHYTpEeHHSIsI SHEpTHsl HI€aIbHOTO ra3a.

60 Pabora u TemmoTa Kak (l)OpMBI nepeaavyu SHCpruu. TemoeMKoCTb. y):[eJ'H)HaSI TCIINIOEMKOCTbD. ypaBHeHI/IG
TEIIOBOro OalaHca.

R A P w

61 | IMepBoe Hawat0 TepMoHHAMUKH. AIMabaTHBI mporecc. BTopoe Ha4ato TepMOIMHAMHUKH.
TepmoanHaMudeckasi Kaixa TeMuepaTyp.

62 [Ipunnun aeiicreus temnoBoit mamunel. KIT/] TemnmoBoro apurarens. XoaoIuabHbIe MAIUHBL. TeIIoBbIE
neuratenu. OxpaHa NpUpOIBbL.

IIpakTuyeckne 3aHATHS:
63-64  Ned «l3MeHEHHE BHYTPSHHEH DHEPIHH TEJI IPHU COBEPIIICHUN PaOOThI».

CamocTtosiTenbHast padoTa 00yIarOIMXCSH:

-BBIIIOJIHEHUE TECTOBBIX 3aJJaHU;

- COCTaBJICHHE OTYETOB I10 BBHITIOJTHEHHBIM MPAKTUIECKUM padoTaM M WX 3aIlUTa;
-PELICHUE TUIIOBbIX 3aIaHUA KOHTPOJIBHOH paboThI;

-BBIIIOJIHEHUE NPE3EHTAIUN

Pasznen 3
DJIEKTPOAMHAMHUK
a

Tema 3.1.
DyekTpUYecKoe

Conep:xanue yueOHOro MaTepHuaJia

65 | DJNIeKTpUIECKUE 3apspl. 3aKOH COXpaHCHUA 3apsna. 3akoH Kysona.
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noJje. 66 | Dnexrpuueckoe none. HanpsskeHHOCTh HIEKTPHYECKOro MoJist. [IPHHIKI CyNepHo3HIHH MOJIei. 1 2
67 | PaGoTa cui 51€KTPOCTATHYECKOTO MOJIL. 1 2
68 | Morenuman. Pa3HOCTh MOTEHIMATIOB. DKBUIIOTCHIHATBHBIC TTOBEPXHOCTH. 1 2
69 | Cps3p Mex Iy HANPSHKEHHOCTBIO M PA3HOCTHIO MOTEHIMANIOB 3IEKTPHUECKOTO MO 1 2
70 | JTusnexTpuxu B sneKTpHueckoM none. [Tonspu3aius JUdIeKTPUKOB. 1 2
71 | TIpoBOXHHKHM B 3IEKTPHUYECKOM MOJIE. 1 2
72 | Konpencarops. CoefHeHNE KOHICHCATOPOB B 0aTapero. 1 2
73 | DHeprus 3apsHKEHHOT0 KOHIEHCATOPA. DHEPIHs HIEKTPHUECKOrO MO, 1
KonTposnnas padora: 1
74-  Ned «DnexkTpuuecKoe Ioiey. 1
CamocTosiTeibHAasE padoTa 00y4Yalouuxcs: 2
-pellIeHre TUITOBBIX 3aaHUi KOHTPOJIBHON paOOTHL. %
-BBITIOJTHEHUE TECTOBBIX 33J[aHUM;
Tema 3.2 Conep:kanue yueGHOro MaTepHaja 8
HOCTO”“““‘“‘U VYcmoBust, HEOOXOAMMBIE IJIs1 BO3HHUKHOBEHMS U MOAEPIKaHUS DIEKTPHUIECKOTro ToKa. CHila TOKa M INIOTHOCTh 1 2
IEKTPUUECKUH TOKA.
TOK. 76 | 3akona Oma st yuactka nenu 6e3 DJIC. 1 2
77 | 3aBHCHMOCTb 3JIEKTPHUECKOTO COIPOTHBIICHNS OT MAaTePHaa, JUIMHBI 1 TLIOMIA/IH ITONEPEUHOTO CCUCHHUS 1 2
MTPOBOJTHHKA.
78 | 3aBHCHMOCTB FNEKTPHYECKOTO CONMPOTHBIICHHS IPOBOIHUKOB OT TEMIIEPATYPHL. 1 2
79 DJIIEKTPOABIDKYIIAS CUJIa UCTOYHUKA TOKA. 3akoH OMa JUIsl MOJTHOM LIeTH. 1 2
80 | Coemmnenne npoBomumkos. CoeIMHEHNE HCTOUHMKOB JIEKTPUUECKO SHEPIUU B 6aTapero. 1 2
81 | 3akon Jlxoyns —JIenna. TemioBoe AeiiCTBHE YIEKTPHISCKOTO TOKA. 1 2
82 | PaGoTa M MOIIHOCTB DNEKTPHYECKOTO TOKA. 1
[pakTnyeckne 3aHATHSI: 4
83-84  Ne5 «PerynmupoBaHue CHIIBI TOKA B IIETTH IEPEMEHHBIM PE3HCTOPOM. %
85-86  Ne6«OmpejeneHre yaeIbHOTO CONPOTHBICHHUS MMPOBOIHUKAY
JlaGopaTopHble 3aHATHS 6
87-88  Ne7 «IM3yuenue 3akona OMa JUTs ydacTKa IeTH, MOCIIeIOBATEILHOTO U MapalIeIbHOrO COeTUHEHUS 2
MIPOBOTHUKOB. . 2
89-90 Ne8 «U3yuenue 3akoHa OMa 1JIs1 TOJTHOW TSTIH». 2
91-92  Ne9«M3mepenue DJIC v BHyTPESHHETO COMPOTUBIICHHS NCTOYHUKA TOKA».
CamocTosiTeibHasi pad0oTa 00yUaIOLIMXCH: 151

-COCTaBJICHHUC OTYCTOB I10 BBINIOJIHCHHBIM Ha60paT0pHHM pa60TaM N HX 3aliuTa,
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-COCTABJICHHUC OTYCTOB 1O BBIMIOJIHCHHBIM NPAKTUYCCKUM pa60TaM 1 HX 3al1MTa,

-BBITIOJTHCHUEC TCCTOBBIX SaHaHI/Iﬁ,
-pCIICHHUEC THIIOBBIX 3aJJaHui KOHT‘pOJ’IBHOﬁ pa60TI>I.

R o PN

Tema3.3 | Copep:xanme yue6HOro MaTepuana
JIEKTPHHIECKHId DIIEeKTPUYCCKUI TOK B Pa3IMUHBIX Cpeaax. IICKTPUUCCKHI TOK B MeTallIaX. DJICKTPOHHEIN ra3. PadoTa 2
TOK B Pa3jIHYHbIX p p p : p : p :
cpenax. BbIXOJA4.
94 | Dnexrpudeckuii TOK B SMEKTPOIHTAX. JICKTPOIHS. 1 2
95 | 3akonsr apages. [IpuMeHeHHE HIEKTPOIIN3a B TEXHHKE. 1 2
96 | DnexTpuueckuii TOK B ra3ax u B Bakyyme. MoHm3aIms ra3oB. Busl ra30BbIX pa3psioB. IIoHsTHE 0 MIa3zMe. 1 2
97 | CgoiicTBa 1 IPEMEHEHHE SEKTPOHHBIX TYUYKOB. 1 2
98 | DnexTpuueckuii TOK B MONyIpoBoaHHKaX. COGCTBEHHAs TPOBOAMMOCTD 1 2
OJTyNPOBOIHUKOB. [10JTyIPOBOTHUKOBBIC IPUOOPEHI.
IIpakTHYeckne 3aHATHA: 1
99- Ne7 «MccnenoBanne pabOThI MOJIYIPOBOAHMKOBOTO MO M pabOTHI TPAH3HCTOPA» 1
CamocTosiTeJIbHasi padoTa 00y4arOIIUXCs: %
-COCTABJICHUE OTYETOR I10 BBHITOJHECHHBIM IPAKTHYCCKUM padoTaM U HX 3allluTa; 1
-BBITIOJIHEHUE TPE3CHTAINH 1
-BBIITOJIHEHHE TECTOBBIX 3aJaHMIA;
Tema 3.4 CoaepskaHue Y4eOHOT0 MaTepHaJa 11
MarnantHoe nose. | 100 | MaruuTtHoe mose 1 2
101 | BekTop MHAYKIIMH MATHUTHOTO IOJIS. 1 2
102 | JleficTBHEe MarHUTHOTO MOJIsl HA NPSMOJMHEHHBIN MPOBOJHUK ¢ TOKOM. Cuiia Amrmepa. 1 2
103 | Cuia Ammepa.. 1 2
104 | B3aumo1eliCTBHE TOKOB. 1 2
105 | MaruuTHBIH MOTOK. 1 2
106 | PaboTa mo mepeMeIeHHI0 MPOBOIHUKA C TOKOM B MArHHTHOM TIOJIE. 1 2
107 | JleHcTBHME MArHUTHOTO MOJIA HA ABMKYITUHCS 3apsi. 1 2
108 | Cwa Jlopenria. 1 2
109 | Ompenenenue yaenpHOTO 3apsia. 1 2
110 | YckopuTenu 3apsHKSHHBIX YaCTHIL. 1 2
TpaKkTHYecKHe 3aHSATHS: 2
111-112  Ne8 «HaOmrofenue neiicTBUS MAarHATHOTO II0JIA Ha TOKY. 2
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: %
-COCTABJICHHE OTYETOB 110 BBIMOJHEHHBIM ITPAKTHYSCKUM pad0TaM M HX 3alllHTa; 1
-BBIIIOJTHEHUE TECTOBBIX 3aaHHH; 1
-pellIcHUE TUITOBBIX 33aJJaHHi KOHTPOJILHOU PabOTEHL.
Tema 3.5 Conep:xanue yueOHOr0 MaTepHaJa 4
DJNEKTPOMATHUTH 113 | DiieKTpOMarHUTHas MHIYKLHS. 1 2
sl HHAYKIUs. 114 | BuxpeBoe dIeKTPUYECKOE TOJIE. 1 2
115 CaMOWHIYKITHSI. 1 2
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116 | Dueprus MarHUTHOrO MOISL. 1 2
JlaGopaTopHblie 3aHATHSI: 2
117-118 NelQ «M3ydeHue ABACHHS IEKTPOMArHUTHON MHIYKIIMK. 2
CamocTtosiTenbHast padoTa 00yIarOIMXCSH: 3
-COCTaBJICHUE OTUYETOB I10 BBITIOJTHEHHBIM Ja00paTopHbIM paboTaM U HX 3allWTa; %
-BBITIOJIHEHUE TSCTOBBIX 3aJ[aHMIA; 1
-pelIeHNEe TUMOBBIX 3aJ]aHii KOHTPOJLHOU paboTHI,
Paznen 4. 30
Konedanus u
BOJIHBI
Cojep:xanue yueOHOr0 MATepHAJIa 2
Tema 4.1 119 | Kone6arenproe asmxenne. [apmonuueckne konebanust. CBOGOIHbIE MEXaHHUECKHE 1 2
Mlggﬁle{g;:;::’ue KoJieOanus. BeIHy K IeHHbIe KOJIeOaHusl.
120 | JIuneitnsie Mexanmueckue KonebaTenpHble CHCTEMBL. 1IpeBpalieHue SHEPTHH IPH KOJIe0aTeIbHOM 1 2
JIBUKCHHU,
JlaGopaTopHble 3aHATHS: 1
121-  Nell «M3ydeHue 3aBHCHMOCTH IIEPHO/Ia KOJICOaHHUIH HUTSHOTO (MJIH MPYKUHHOIO) MasiTHUKA OT JUIMHBI 1
HUTHU (WM Macchl Ipy3a)».
CamocTtosiTenbHast padoTa 00yIarOIIMXCSH: 2
-COCTaBJICHUE OTUYETOB I10 BBITIOJTHEHHBIM Ja00paTopHbIM paboTaM U HX 3allWTa; %
-BBITIOJIHEHUE TECTOBBIX 33/IaHUH.
Cojep:kanue yueOHOro MaTepHaia 2
Tewa 4.2 122 [ ITonie T 2
pEUHBIC ¥ MTPOJIOJILHBIC BOJIHBIL.
Ynpyrue BoHbL  ~73 XapaKTepUCTHKH BOJIHBI. Y PpaBHEHHE TIOCKOH Oery1eil BOJHBI. 3BYKOBbIE BOJIHBL. UHTEpdepeHIs BOJIH. 1 2
ITonsTre o U pPaKIyH.
IIpakTHYecKkue 3aHATHA: 2
124-125  Ne9 «OmpeneneHre CKOPOCTH PacpOCTPaHEHUS U JUIMHBI BOJIHBI. 2
CamocTosiTeJIbHast padoTa 00y4arOIIUXCs: 2
-COCTaBJICHHE OTYCTOB 10 BBINOIHCHHBIM IIPAKTHYECKUM PaboTaM M UX 3allUTa; %
-BBINIOJTHEHUE TECTOBBIX 33IaHUM.
Cojep:kanue y4e0HOro MaTepuaia 7
Tema 4.3 126 | CroGomHbIe SnekTpoMarHuTHbIe Konebanus. [IpeBpaleHne YHePIuy B KOebaTebHOM KOHTYpE. 1 2
JNEKTPOMATHHTH 177 3aryxarolue IeKTpOMarHuTHbIE KoJiebaHus. [ eHepaTop He3aTyXaroluX dIIEKTPOMATHUTHBIX KOJICOaHHH. 1 2
ble KOJeOaHHs. | 178 | BolHyKACHHBIC SICKIPHUCCKUC KONCOaHMS. 1 2
129 | IlepemennsIii TOK. I eHepaTOp MEpeMEHHOr0 TOKA. 1 2
130 | EMKOCTHOE M MHAYKTUBHOE CONPOTHBIICHUS IIEPEMEHHOTO TOKA. 1 2
131 | 3akon Oma aJis SIEKTPUYECKOM LU IEPEMEHHOTO TOKA. 1 2
132 | PaboTa u MOIIHOCTH NepeMeHHOro ToKa. I eHeparopsl Toka. Tpanchopmaropsl. TOKH BBICOKOH YacTOTEHI. 1 2
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| HonyquI/Ie, rnepeaada v pacrpeacjiaCHUC 3JICKTPOOHCPIruu.

JlaGopaTopHble 3aHATHS .

133-134  Nel? «lHayKTHBHBIE U EMKOCTHOE CONPOTHBJICHHS B LIEIH MIEPEMEHHOI'O TOKa.

CamocTosiTeJIbHast padoTa 00y4arOIIUXCs:
-COCTaBJICHUE OTYETOB 110 BHIMOJIHEHHBIM J1a00paTOPHBIM padoTaM M MX 3allHTa;
-BBITIOJITHEHUE TECTOBBIX 33/IaHUH.

Tema 4.4
JJIeKTpo-
MAarHuTHbIE
BOJIHBI

CopeprxkaHye yueOHOI0 MaTepraia

135 | DyekTpoMarHMTHOE oJie KaK OCOOBIN BUJ MaTCPHUH.

136 | DiekTpoMarHUTHBIE BOJIHEL

137 | Bubparop I'epiia. OTKpBITBIN KOJIeOaTEeIbHBIA KOHTYDP.

138 | Mzobperenue paaro A.C. ITonoBbiM.

139 | IlousTHe 0 pagMOCBI3N.

N N N[N N

KonTpoabhas padora:
140- Ne5 «KosebaHus U BOJIHEI».

CamocTtosiTenbHast pad0oTa 00yIarOIMXCH:
-BBITIOJIHEHNE TECTOBBIX 3aJaHHIA;
- peIlIeHUE THITOBBIX 3aJaHUH KOHTPOJIBHON paOOTHL.

RPREN RPRE R RPRRCT RPN NN

Paznea 5
OnrTuka

N
N

Tema 5.1
IIpupona ceera.

Conep:xanue yueOHOr0 MaTepHaJa

141 | CxopocTs pacnpocTpaHeHHs cBeTa.

142 3aKOHBI OTpaXCHUA U MPEIIOMIICHUA CBECTA.

143 TlomHOE OTpaXKeHHUE CBETA.

144 JIunzsl. I'ma3 kak onTUYecKas CUCTEMA.

S e

145 Onruueckue mpuOOpEI.

146 KonTtposabsHas padora: Ne6
«['eomeTpuyeckast ONTUKa»

CamocTosiTeJIbHast padoTa 00yYarOIIUXCs:

-COCTaBJICHUE OTYETOB TI0 BHIMIOJIHEHHBIM JTa00paTOPHBIM padoTaM M MX 3allHTa;
-BBITIOJIHEHUE TSCTOBBIX 3aJ[aHMIA;

-COCTaBJICHHUE OTUYETOB I10 BBITIOJIHEHHBIM NMPAKTUYECKAM paboTaM M WX 3alluTa.

Tema 5.2
BoHoBEIE
CBOIiCTBa cBeTA.

Coaep:kanue y4eOHOro MaTepuasa
47

1 Wntepdepenuns ceera. KorepeHTHOCTH CBETOBBIX JTyueil. UHTepdepeHnns B TOHKUX IuIeHKax. [lomocs

ROl WwRRro ke

paBHoii TommmmHbL. Konbiia Hetorona. Mcnonp3oBanue HHTEpGEPEHIIUN B HAYKE U TEXHUKE.
Judpaxrms ceera. JIudpakiys Ha ey B MapajuielbHbIX Jiydax. J{udpakimonHas penieTka.

148 | Moustre o romorpadun. [onspu3aris monepednsix BoH. [lomspusarus ceera. J[BoitHoe
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JIYUCIPCIIOMIICHHUC. HOJI}IPOI/I,I[BI.

149 | Mucnepcus cera. Bupl criektpos. CriekTps! Hemyckauus. CIIeKTPbI MOTIOMCHES. 1
150 | VawsrpadmoneroBoe 1 nHdpakpacHoe H3TyueHNs. PeHTreHOBCKUE Tydn. VX IpHpo/Ia M CBOMCTBA. 1
151- PeHTreHOBCKHE JIy4H,HX MPUPOJA U CBOHCTBA. 1
152 KonTtposbHas padora: 1
Ne 7 »BoaHoBas onTuka»
CamocTosiTeJIbHast padoTa 00yYarOIIUXCS: g
-COCTABJICHHUE OTYETOB I10 BBIMOJIHEHHBIM J1a00paTOPHBIM paboTaM M HX 3allUTa; 1
-IIOATOTOBKA JOKJIAJ0B IO 3aJaHHBIM TEMaM; 2
-HanucaHue pedepaToB 10 3aJaHHBIM TeMaM
Pa3znen 6 4
OcHOBBI
crnenuaJbHOM
Teopuun
OTHOCHUTEJILHOCTH
Tema 6.1 Cozep:kanue yueGHOro MaTepnaa 1
OCHOBBI 153 | uBapuaTUBHOCTE MOJYJIsl CKOPOCTH CBETA B BAKyyMeE. 1
crenuaJILHOM 154 HOCTyJIaTbI DOHHIITENHA. 1
Teopuu 155 | [IpocTpaHCTBO M BpeMs CIIEHIMAIBHON TE€OPUH OTHOCUTEIBHOCTH. 1
OTHOCUTEJLHOCTH | 156 | CBsi3b MacChl ¥ SHEPIHUH CBOOOIHOMN YaCTHIIBI. DHEPIHS ITOKOSL.
Paznen 7
JJ1eMeHThI
KBaHTOBOI 21
(1118310
Tema 7.1. Cojep:xaHue y4eOHOr0o MaTepuaja 3
KBanToBast 157 | TemnoBoe u3yuenue. Pacrpenenenne 3HepTrun B CieKTpe abCOMOTHO YepHOTO Tena. KBaHTOBast rUIOTH3a 1
ONTHKA ITnaHka.
158 | ®otonsl. BHernuii dhoroanexkrpuueckuid ddhdekr.Bayrpennnii dotosddexrt. Tumbl poT037€MEHTOB. 1
159 | laBacuHue cBeTa. IloHATHE 0 KOPIYCKYIIIPHO-BOJIHOBOM MPUPOJE CBETA. 1
160 KonTtposbHas padora: 1
Ne 8»KBaHTOBas ONTHKA»
CamocTosiTe/ibHasE pa6oTa 00yYAKOUIUXCSH: %
-BBIMTOJIHEHUE TECTOBBIX 33 JaHHIA; 5
-COCTABJICHHUE OTYETOB 110 BHIMOJHEHHBIM ITPAKTHYCCKUM paboTaM M MX 3allUTa
Tema 7.2 Cojaep:xaHue y4eOHOro MaTepuaja 2
®dusuka atoma. | 161 | Pa3BuTHe B3riIs/10B Ha CTPOCHHE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boxopoaa. SlnepHas 1

Mozenb aroma. Onsitel Pesepdopaa.
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162 | Mopgens aToma Bomopona o bopy. I'mnoresa n bpoitnsa.CooTHolIeHHEe HeoNIpeaeIeHHOCTEH 1 2
I'eiizenOepra.KBaHTOBBIE T€HEPATOTEHL
CamocTosiTe/IbHasI padoTa 00yYAKOUIUXCSH: 3
-TIOJITOTOBKA TOKJIAJ0B I10 3aJaHHBIM TEMaM; %
-HanucaHue pe)epaToB M0 3aJaHHBIM TeMaM; 1
- BBITIOJTHEHHE MTPE3CHTAINN
Tema 7.3 Coaep:kaHue Y4e0HOr0 MaTepHuajia 4 2
duzuka 163 | EcTecTBeHHAas paguoaKTHBHOCTE. 3aKOH PaJMOAKTHBHOIO paciaia. 1 2
aTroMHOro siapa. | 164 | CnocoObl HAOMIOACHHS M PETHCTPALMHY 3apsKEeHHBIX yacThil. Dddext BaBunosa — YepeHkona. 1 2
165 | Crpoenue aToMHOrO siipa. JledeKT Macchl, SHEPTUs CBA3HM U YCTOHUMBOCTh aTOMHBIX SIIEP. 1 2
166 | SAnepHbie peakuuu. MickyccTBeHHas paJlMOaKTUBHOCTS. Jlenenue Tsokensix saep. Llennas saepHas 1 2
peakIus. YpapisieMas siepHasi peakitusl.
CamocTosiTeJibHast padoTa 00yYaIOIIUXCS . 2
- BBITIOJTHEHUE MTPE3CHTALINH; %
-pelICHNE TUMOBBIX 33JJaHAH KOHTPOJIBHOU pabOTHL.
Paznen 8. 19
IBoJIIonus
Bcenennoii
Tema 8.1. Conep:xanue yueOHOT0 MaTepHaJa 2
Ctpoenue u 167 | TemMHas MaTepusi M TeMHas dHeprus. Harma 3Be3mHas cucreMa — I anmakTuka. J[pyrue rajakTHKH. 1 2
pa3BuTHE 168 | Beckoneunocts Beenennoit. Paciupstornascs Beenennas. Mogens ropsiucii Beenennoii. ITonsatue o 1 2
BeeleHHOI. KocMosioruu. CTpoeHHE U IPOUCXOXACHUE | aTaKkTHK.
CamocTtosiTetbHast pad0oTa 00yIal0OIMXCSH: 2
-TIOJITOTOBKA TOKJIAJ0B I10 3aJaHHBIM TEMaM; %
-HanucaHue pedepaToB 10 3aJaHHBIM TeMaM; 1
- BBITIOJTHEHHE MTPE3CHTAINN
Tema 8.2 Coaeprxanue y4e0HOro MaTepuaJia 2
IBosiouust 38e3/1. | 169 | TepMosIepHBIHA CHHTE3. IIpoblieMa TepMOSIACPHON SHEPIeTHKH. 1 2
I'unoresa 170 | Dueprus ConHia U 3B€31. DBOJIOLUS 3Be31. [IpOUCX0KICHUE COTHEYHOH CHCTEMBI. 1 2
TIPOMCXOMACHUS ", \rocTosTebHAs pad 0 : 6
CoJiHeuHOI paboTa o0y4yarouuxcs: 3
CHCTEeMBI. -IIOJITOTOBKA JIOKJIAJIOB IO 33JJaHHBIM TEMaM;
-HanmucaHue pe)epaToB Mo 3aJaHHBIM TeMaM; 2
- BBITIOJTHEHHE MMPE3CHTAINA 1
IﬂHnannyaﬂbel 171-180 10
i MPOEKT
Bcero: 270
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3. YCJIIOBUS PEAJIM3ALIMU ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpeboBaHMsA K MMHHMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecleYeHHIO.
OcBoenne nporpamMMbl y4yeOHOH IUCHMIUIMHBI MPEANoJaraeT Haluyue B NMpodhecCHOHaIbHOU
o0pa3oBaTeNnbHOI Opranu3anuu yaeOHoro kabnneta «Ou3ukay.

B COCTaB y4e0HO-METOIMYECKOTO u MaTepUATbHO-TEXHUYECKOTO
obecrnevyeHus MporpaMMbl Y4eOHON TUCIUTUTHHBI «DU3HKaY, BXOISAT:

-HaTrIgdHbIE rmocooust (KOMILICKTBI YUeOHBIX Ta0JINII, IIAKaThI:
«Pu3ngecKue BEJIMYUHBI n (dbyHIaMeHTaIbHbBIE KOHCTAaHTEI»,
«MexnynapoaHas cucreMa €IMHUIL CHl», «Iepuognueckas cucreMa
XUMHUYECKUX 3JIEMEHTOB J.N. Menneneesay, IIOPTPETHI BBIJAIOIIUXCSA

YUYEHBIX-(DU3UKOB U aCTPOHOMOB);
- HH(OPMALIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

- KOMIUIEKT JICKTPOCHa0KeHUsI KabuHeTa (PU3NKH;
- TEXHUYECKHE CcpeAcTBa oOydeHus (MylabTUMenuiiHoe obOopymoBanne, DVD - meep,
KOMITBIOTEP C JIMLIEH3MOHHBIM ITPOrPaMMHBIM 00ecrieueHeM; HHTEPAKTUBHBIN KOMILIEKC);

-JIEMOHCTPAITMOHHOE obopynoBaHue (oGmero Ha3HAYCHHS u
TeMaTU4eCKHe HAOOPHI);

-1a00paTopHOe obopyoBaHue (oGrmero Ha3HAYCHHS " TEMaTUYECKHE
HaOOpHI);

-CTaTHYECKHE, JTMHAMUYECKHE, JIEeMOHCTPAIIMOHHBIC " pa3aaTtouHbIe
MOJIEITH;

-BCIIOMOTaTeIbHOE 000py/I0BaHNE;

-KOMIIJIEKT TEXHHYECKOMH JIOKYMEHTAITUH, B TOM qyucie nacropTa Ha
CpeacTBa oOydeHus, WHCTPYKIIAN o X HCIIOJIb30BaHHIO u TEXHHKE
0€30MacHOCTH;

-OubamoTeuHbIit GOH.

3.2. UudopmannonHoe odecriedeHue 00ydeHusl.

OcHOBHbIE MICTOYHHUKH:

1.ImutpueBa B.® ®usuka mys npodeccuii u cenuaibHOCTeH TeXHuYecKoro mpodust, 2017

JonosHuTeE/IbHbIE UCTOYHUKH

1.JIabkoBckuii B.b. 220 3amau mo ¢usuke ¢ pemieHUsAMU: KHMra ais ydammuxes 10—I11 ki
0011e00pa3oBaTeNbHBIX yupexxaenuii. — M., 2014.

HuTepHer - pecypcesl:

http://somit.ru/informatika_karta.ntm - IlogroroBka xk EI'D ¢ mMmOMOIIBIO HWHTEPAKTHBHOMN
aHUMalHEH.

http://fcior.edu.ru-denepanbHbIit LEHTP uH(OPMAIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PIINOP)

http://school-collection.edu.ru/-Enunas KOJUIEKIIUS U POBBIX
00pa30BaTeIbHBIX PECYPCOB

http://Ims.iite.unesco.org/-oTkpsIThIe 9JIEKTPOHHBIE KYpCBHI «UTO
FOHECKO» o napopMarimoHHbIM TEXHOJIOTHSIM
http://ru.iite.unesco.org/publications/-oTkpeiTas AJIEKTPOHHAS 6ubnmoreka
«MUTO FOHECKO» no UKT B oOpa3oBanuu

http://megabook.ru/~-Merasanuknonenus Kupunna 51 Medonus,

pazgenst « Hayka / Maremaruka. Kubepneruka»y wu «Texuuka/ Kommbiorepbl u
HNutepreT»
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http://www.ict.edu.ru/-ITopran
TEXHOJIOTUHU B 06p330BaHI/II/I»

«UH(pOopMaIMOHHO-KOMMYHHUKAIIUOHHbBIE

http://digital-edu.ru/-cripaBounuk 00pa3oBaTEeIbHBIX pecypcoB «[Topran
ndpoBoro 06pazoBaHUs
http://freeschool.altlinux.ru/-ITopran CBo0OOHOTO IPOrPaMMHOTO

obecreueHust
http://www.dr-co.ru/page-stat.ntml - Cratbu, ypoku, MaHyaJIbl.
http://testio.ru/intel.html - nHTEMIEKTYaIBHBIE TECTHI.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUMA JUCIIUIIJIMHBI.

KoHTpo/Ib M O1eHKA pe3yIbTaTOB OCBOCHUS JUCLUILIMHBI OCYILECTBIIAETCS MPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHI U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

BBITIOJTHEHHS 00 YYAIOIIMMUCS WHIUBUIYAIBHBIX 3aJJaHUM, TPOCKTOB, UCCIICIOBAaHUH.

Copepxanue XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH @DopMBI H METObI
o0y4eHus oO0yyaromerocsi (Ha ypoBHe y4eOHBIX JelicTBHIA) KOHTPO./I ¥ OLEHKHU
pe3yJbTaToB
o0yueHust
Beeoenue VYMeHne CTaBUTh LIENIH IeSITEIbHOCTH, HaOJIIOICHHE;
IUTAaHWPOBAHNE COOCTBEHHOW AEATEIBHOCTH IS OIICHKa pe3yJIbTaTOB
JIOCTHKEHHSI TIOCTABJICHHBIX LIETIEH, BBITOJIHEHUS
IpPEIBUIECHUE BO3MOXXHBIX PE3yJbTaTOB 3TUX JACHCTBUI, | BHEAyAUTOPHOMI
OpraHu3alys CaMOKOHTPOIS M OLEHHMBAaHUE MOJYYEHHBIX | CAMOCTOSTEIBHOMN
pe3ynbTaToB. PazBuTne criocoOHOCTEH SICHO M TOYHO HM3Jarath | paboTsl;
CBOM MBICJIH, JIOTHYECKOe OOOCHOBaHHE CBOEW TOUKU 3pEHHs, | YCTHBIH OIpoc;
BOCIIPUSTHE U aHAJIM3 MHEHUS cOOECEIHNKOB, IPU3HABas IIPaBO
Jpyroro 4ejioBeKa Ha MHOE MHEHHUE.
[IpousBenenne  u3MepeHUi  (U3MYECKUX  BEJIMYUH |
OLICHUBAHHE TPaHULBI HNOIPEIIHOCTEH U3MEPEHUN.
IIpencraBienue rpaHuULbl HOTPEIIHOCTEH H3MEPEHUH IIpU
MOCTPOEHUN Tpa(uKoB. BbICKa3plBaHWE THIIOTE3BI  JUIA
00BsCHEHUsI HaOmofaeMbIx sBieHUH. [Ipemmoskenne mopenn
SIBIICHUH.
YkazaHue TpaHULBl NPUMEHUMOCTH (HU3WIECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX IIOJIOXKEHUM COBPEMEHHOM Hay4yHOM
KapTuHbl Mupa. [IpuBeneHue npuMepoB BIMSIHUS OTKPBITHHA B
(¢u3KMKe Ha MPOrpecc B TEXHUKE M TEXHOJOTMH MPOM3BOJICTBA.
Hcnonbs3oBanue MHTepHeTa UIs MOMCKA HHPOPMAIHH.
1. Mexanuka
Kunemamuxa IIpencraBneHre MEXaHUUECKOTO IBMXKEHUS Tena ypaBHeHHsMH | OneHKa pe3ynbTaToB
3aBHCUMOCTHY KOOPAUHAT U BBITOJIHEHUS
NPOEKLIUH  CKOPOCTHM  OT  BpeMeHH.  [IpencraBieHue | MpakTUUECKHX padoT,
MEXaHHYECKOTO JBIKEHHsI Tena rpauKkaMy 3aBHCUMOCTH | HaOJIOJCHUE;

KOOPAWHAT W TPOEKIHH CKOPOCTH OT BpeMeHH. OmpenencHue
KOOPAWHATEHI, IPOHIEHHOTO IYTH, CKOPOCTH M YCKOPEHHS Tela

OLICHKa PE3YJIbTATOB

1o rpaduKaM 3aBUCHMOCTH KOOPIHWHAT M NMPOCKIMH CKOPOCTH | BBIMOTHEHUS

oT BpeMmeHu. OmnpeneneHNe KOOPAWHATHI, MPOHICHHOTO MyTH, | BHEAYAHTOPHOU
CKOPOCTH M YCKOPEHHs Tella 110 YPAaBHEHHUSM 3aBHCHMOCTH | CAMOCTOSITEIBHOM
KOOpAWHAT paboTsr;

U IpoeKuud ckopocTh OT  BpemeHu. IIpousBeneHue

CPAaBHUTEILHOIO aHAIU3a TECTUPOBAHUE;

PaBHOMEPHOTO W PAaBHOIEPEMEHHOIO IBMXKECHHH. YKa3aHHe
WCIOJIb30BaHUs MMOCTYIATENBHOIO U BPaLIATEIbHOTO ABUKEHUI
B TexHuke. [IpuoOpereHme ombiTa pabOTBl B TpyIme ¢
BBITIOJTHEHUEM Pa3lIMIHBIX COIUAIBHBIX poJiell. Pa3paboTka
BO3MOXHBIX  CHUCTEM  JEHMCTBUH M  KOHCTPYKUMHA  1Jis
JKCIIEPUMEHTAILHOTO ONPESIICHNsT KHHEMATUIECKIX BEJIMYWH.

peuIcHue 3a1aq,

YCTHBIU OIIpOC.
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IIpencraBnenne wuHbOpMANMU O BHIAX [BWKCHUS B BHUJC
TaOIUIIBI.

3axonst COXpanenusn

HpI/IMeHCHI/IC 3aKOHA COXpaHCHUA HMITYJIbCAa HJISI BBIYHCIICHUSA

OrneHka pe3ysbTaToB

[ W3MEHEHUH CKOpPOCTEH TeJl Mpu HMX B3aUMOJECHCTBUAX. | BBIIOJIHEHMS
MexaHnuke W3mepenne paboTHI cHI M M3MEHEHUS! KHHETHYECKON SHEPTHH | MPAKTHIECKUX padorT,
Tesa. Beraucnenue paboThl CUIT B N3MEHEHHE HaOJII0IEHHE;
KMHETUYECKOW HHEpruM Tena. BeluucieHue NOTEHLHAIbHOU
SHEepPIuy Teja B OIICHKa Pe3yJIbTaTOB
rpaBUTALIMOHHOM MoJie. OmnpeaeneHne NOTeHIUAILHON YHEPTUH | BBITIOJHEHUS
yrnpyro ae(GopMUpPOBAHHOTO TeJIa MO U3BECTHOMN BHEayAUTOPHOI
nepopmanuu  u  KECTKOCTH Tena. [IpuMeHEHHE 3aKOHA | CAaMOCTOATECIBHOMN
COXpaHCHHMS  MCXAaHHUYECKOW  dSHepruu  mpu  pacuérax | paboThI;
pe3yibTaTOB B3aMMOJCUCTBUN Tell TPABUTAI[MOHHBIMHU CHUJIAMH
W CUJaMH YNPYrocTH. YKa3zaHHWE TPAHUIBI NPUMEHUMOCTU | TECTHPOBAHUE,
3aKOHOB MEXaHWKH. YKa3aHHe YYeOHBIX IUCHUIUIMHBI, MPH
W3Yy4eHUH KOTOPHIX UCTIONB3YIOTCS 3aKOHBI COXPAaHCHHUSI. pelIeHue 3aaay;
YCTHBIHN OTIpOC.
2. OcHOBBI MOJIEKYJISIPHOH (PU3MKH M TEPMOTUHAMUKHU
Ochogbl BrinonHeHue 3KkCIEPUMEHTOB, CITYKalUX AJIs OreHKa pe3yIbTaToB
MONEKYNAPHOIL 000CHOBaHHUS MOJIEKYISIPHO - KHHETHYECKON BBITIOTHEHUS
Kunemu4eckou teopuu. (MKT). Pemenne 3agay ¢ NpUMEHEHHWEM OCHOBHOTO | NMPAaKTUYECKHX padoT,
meopuu. YpaBHEHHUSI MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH Ta30B. HaOJIOICHUE;

Hoeanvnuwrii 2az

OnpezencHue mapaMeTpOB  BemIeCTBA B ra3oo0pa3sHOM
COCTOSIHUU Ha OCHOBAaHUUW YPABHCHHUS COCTOSIHUS HJCATHHOTO
rasa.

Omnpenenenye napamMeTpoB BEIIECTBa B

Ta3000pa3HOM COCTOSIHUH U IIPOUCXOISIITIC

nporiecchl mo rpagukam 3asucumoctu p(T),

Y(T), p(Y).UccnenoBanue sSKcrepUMEHTaIbHON 3aBUCHMOCTH
p(T), ¥Y(T), p(Y)) [Ipencrasnenue rpadpuxkamMu

HM30XOPHOTO, M300apHOTO U H30TEPMUIECKOTO

MpoIeccoB. BrrumcieHne cpemgHedl KUHETHYECKOH SHEPrHH
TEIUIOBOTO JBHIKCHHUS

MOJIEKYJI 1o WU3BECTHOM
Bricka3biBaHWe THITOTE3BI
SIBJICHU.

VYkazaHue rpaHHIbl TPUMECHAMOCTH MOJICIN «HJICAILHBIA Ta3)
u 3akoHoB MKT.

TeMIepaTrype BEILIECTBA.
IT  OOBICHEHHS HaOII0IaeMBbIX

OIIGHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYJUTOPHOU
CaMOCTOATENBHOU
paboTsr;

TECTUPOBAHUE,
pemenue 3agaq,

YCTHBIH OIIPOC.

OcHosut
mepmMoOuUHAMUKU

N3mMmepenure koauuecTBa TEIIOTHI B IIpoIieccax
TeruIonepenadn. Pacyer koimdecTsa TEIIIOTHI,
HEOOXOANMOH ISl OCYIIECTBIICHUS 3aJAHHOTO

npoiiecca ¢ teronepeaadeit. Pacuer

WU3MEHEHHSI BHYTPEHHEH SHEPIUH Tell, paboTy U epeiaHHoe
KOJINYECTBO TETUIOTHI C UCIIOJIBb30BAHUEM IIEPBOTrO 3aKOHA
TepMoJMHaMUKH. PacueT paboThl, COBEpIIEHHOH Ta30M, T10
rpaduky 3aBucumocty p (V).Beruncienne pabotsl rasa,
COBEpPILEHHON NPH U3MEHEHUH COCTOSHUS 110 3aMKHYTOMY
mukiy. Beraucnsars KI1J] npu coBeprieHnn razoM paboThl B
Ipolieccax U3MEHEHHUS COCTOSHUS 110 3aMKHYTOMY LIUKITY.
OOBSICHATD NPUHLIUIIBI JEWCTBHS TEIUIOBBIX MAIINH ,pPOJIb
(DM3UKY B CO3AaHUH M COBEPIICHCTBOBAHNH TETIIIOBBIX
JBurareseil. M3moxenne CyTH 9KOJIOTHYECKUX MpooieMm,
00YCIIOBIICHHBIX Pa0OTOM TETIIOBBIX ABUTATENECH 1
NpeJIOKEHNE TYyTH UX pEIeHHs. YKa3aHHe TPaHHIIbI
IPUMEHNMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHHE BECTH
JIUAIIOT, BEICIYIIMBAHNE MHEHUS ONIOHEHTA, Y4acTHE B
JIUCKYCCHUH, OTKPBITOTO BBIPQKEHUSI U OTCTAUBAHUS CBOEH
TOYKH 3pEHUs. YKazaHue y4eOHbBIX AUCIUILINH, IPU U3ydeHUN
KOTOPBIX HCIIOJIB3YIOT Y4eOHBbIH MaTepran «OCHOBBI
TEPMOAVHAMUKI.

OreHKa pe3yIbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITIOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHUE,

pemenue 3agaq,

YCTHBIU OIIpOC.

Ceoiicmea napos,

I/IsMepeHI/[e BJIAXKHOCTHU BOSZLyX&.PaC‘IeT KOJIMYCCTBA TCILIOTHI,

OHGHKa PE3YJILTATOB
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Jcuoxocmeit, HEOOXOAMMOM Uil  OCYLIECTBIICHHMS Hpoliecca IIepexoja | BBIMOJHEHUS
meeposvix BEIIIECTBA U3 OJHOTO arperaTHOro COCTOSHUS B IPYTO€. MIPAaKTUIECKHUX padoT,
men HccnenoBanne SKCIEPHUMEHTATBHO TEIUIOBBIX HaOJIOIeHNE;
CBOMCTB BeniecTBa. [IpuBeneHue npumepon
KallWUBIPHBIX SBJICHUN B OBITY, IPUPOAE, OIIEHKa Pe3yJIbTaTOB
TexHuKe. VccnenqoBanne MEXaHMIECKUX CBOWCTB TBEPIBIX TEJ. | BHITOTHEHHS
[Iprumenerne (u3nyYecKNX MOHATHH W 3aKOHOB B y4eOHOM | BHEAyZHTOPHOU
Marepuane npodeccHoHanbHOrO Xapakrepa. lcroibp3oBaHME | CaMOCTOSITEIBLHOM
WuTepHeTa Ans noucka paboThl;
uHpopManuu o pa3paboTkax ¥ NPUMEHEHHUAX
COBPEMEHHBIX TBEP/BIX U aMOP(HBIX TECTUPOBAHUE,
MaTepHaax.
peleHue 3aaay;
YCTHBIH OTIpOC.
3. DJeKTpoAMHAMHKA
Dnekmpocmamuka Beruncnenue cuiibl B3aUMOICHCTBHS TOUEUHBIX 31eKTpudecKuX | OLeHKa pe3yabTaToB

3apsIOB.
Brruuciienve HanpsokEHHOCTH SJIEKTPUUECKOTO TOJIST OJHOTO H
HECKOJIbKMX TOYCYHBIX JJIEKTPUUIECKUX 3apsoB. Brruucienne
MOTEHIMada DJICKTPHYECKOTO TIONS OJHOTO M HECKOJBKUX
TOYCUYHBIX O3JICKTPUUECKHX 3apsaoB. M3MepeHHe pa3HOCTH
MOTEeHLMANOB. M3MepeHue dSHEepPruu 3JIEKTPUUYECKOro MOJIs
3apsHKEHHOTO KOHJICHCATOPA. Brranciaenue SHEPTUU
3JIEKTPUYECKOTO MOJIS 3apsKCHHOTO KOHACHcaTopa. Pa3paboTka
IUIaHa U BO3MOXXHOM CXeMBbl JNEHCTBUI IKCHEPUMEHTATBHOTO
oTpeJieNIeHuUs

JJIEKTPOEMKOCTH KOHJIeHCcaTopa 71
TIPOHHUIIAEMOCTH BEIIECTBA.

[IpoBeneHne cpaBHUTENEHOTO aHAIIN3a
TPaBUTAIIMOHHOTO U 3JIEKTPOCTATHIECKOTO
TTOJICH.

JIMBJIEKTPUYECKOM

BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITIOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIHU O1IpOC.

Ilocmosannwiii moxk

W3mepeHre MOITHOCTH 3IEKTPUIECKOTO TOKA.

M3mepenne DJIC u BHYTPEHHETO COINPOTUBIICHHS HCTOYHHUKA
TOKa.

BerinonHenue pacu€TroB CHIIBI TOKA M HAaNPsDKEHUH Ha ydacTKax
SNEKTPUUECKUX  Ienei. OObsicHeHMEe  Ha  IpuUMepe
SMEeKTpUUECKON Iienu ¢ JAByMmsl uctouHukamu toka (O/1C), B
KaKOM cJIy4ae UCTOYHUK

JNEKTPUYECKON SHEPTUH paboTaeT B

pEXHMMe TeHepaTopa, a B KAKOM B PEXKUME

norpebutens. OmnpeneneHne TeMIepaTypbl HUTH HaKaTMBaHUSL.
W3mepenne 3meKkTpudecKkoro 3apsjaa 31ektpona. CHATHe
BOJIbTAMIIEPHON XapaKTEPUCTUKH AUOJIA.

[IpoBeneHne CpaBHUTEIBLHOTO aHATN3A

MOJIYIIPOBOHUKOBBIX JUOIOB U TPHUOJIOB.

Hcnonp3oBaHue UHTEpHETA 11 TIOUCKA

uH(OpMALIUK O EPCIIEKTUBAX Pa3BUTHS

MOJYIIPOBOJHUKOBON TEXHUKH. YCTAaHOBJICHHE IPUYUHHO-
CJIEZICTBEHHBIX

CBsi3eH.

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OIIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYJUTOPHOU
CaMOCTOATENBHOU
paboTsr;
TECTUPOBAHHE;

peuIcHue 3a1a4;

YCTHBIH OIIPOC.

Maznumnule agnenusn

M3mepeHnre MHAYKIUYA MarHUTHOTO TOJIS.

Beruncnenue cuisl, [eHCTBYIONIEH Ha

TIPOBOTHHK C TOKOM B MarHUTHOM TIOJIE.

Brluucienue cuiibl, IEHCTBYIOIKE Ha

3JIEKTPUUYECKUI 3apsii, ABUKYIIUICS B

MarHUTHOM T1oJie. VicciiemoBaHue SBICHUS 3JICKTPOMArHUTHON
WHIYKINHA, CAMOMHIYKIINA. BBIdrcieHrne SHeprui MarHUTHOTO
nonst. OOBSICHEHHWE NPUHIMIA JCHCTBUS 3JICKTPOBUTATEIIS.
OOBsACHCHHE TPUHIIMIA JACUCTBUS TeHEPaToOpa AICKTPHICCKOTO
TOKA U 3JICKTPOU3MEPHUTEIBHBIX PUOOPOB.

OOBsCHCHHE PUHIIATIA ISHCTBHS Macc-cieKTporpada,
YCKOpHTENeH 3apshKeHHBIX yacTull. OOBsICHEHUE POITH

OreHKa pe3yIbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITTOJTHEHHSA
BHEaYyJUTOPHOU
CaMOCTOSATENIbHON
paboThl;

TCCTUPOBAHUC,
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MAarHMTHOTO MOJIs 3€MJIM B )KU3HU PACTEHUH, )KUBOTHBIX,
yenoseka [IpuBenerne mpuMepoB MPaKTHIECKOTO TPUMEHEHHS
M3yYeHHBIX SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOHCTB.
IIpoBeneHne 3IEKTPOCTATHIECKOTO, MATHUTHOT'O ¥ BUXPEBOTO
3NIEKTPUUYECKUX TI0JIEH, CPABHUTEIIBHOTO aHAJIN3a CBOMCTB
OOpscHEHHE Ha TIpUMEpPEe MATHUTHBIX SBICHUH, MOYEMY
(hU3MKY MOXKHO paccMaTpUBaTh KaK «METaIHCIUIUINHY».

pemeHune 3aaayd,

YCTHBIH OIIpOC.

4. Kosie0anust M BOJIHBI

Mexanuueckue
Kotebanusn

HccnenoBanue 3aBUCUMOCH TIEPHOA

KoJie0aHWH MAaTEMaTHYeCKOr0 MasiTHUKA OT €To

JUIMHBI, MacChl M aMIUIUTYAbI KOJIeOaHHH.

HccnenoBanue 3aBUCUMOCTH NTEpHOAA

Kosie0aHMH rpy3a Ha NPY>KUHE OT €ro Macchl U

XKECTKOCTH NPYXKUHBL. Brruncnenne nepuoza

KoJieO0aHWH MaTEeMaTHYeCKOT0 MasTHHKA I10

W3BECTHOMY 3HAQUEHWIO €ro JUIMHBI. BpIumcieHne mnepuozaa
KosileOaHWH Tpy3a Ha MPYXHWHE MO M3BECTHBIM 3HAYCHUSIM €TO
Maccel TIpyxuHblL. [IpnoOpeTeHHEe HaBBIKOB BOCIPHUHHMATb,
aHAIM3MPOBATh, IIEpepadaThIBaTh U MPEIBIBISTE HHPOPMALINIO
B COOTBETCTBHM C TOCTaBJICHHBIMH 3amadamu. I[IpuBeneHue

OrneHka pe3ysbTaToB
BBITIOJTHCHUSI
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OLIEHKa pe3yJbTaTOB
BBITIOJTHCHUSI
BHEaYJUTOPHOU
CaMOCTOSTENBHON
paboTsr;

TECTUPOBAHUE,

NPUMEPOB  aBTOKOJEOATENbHBIX ~ MEXaHWYECKUX  CHCTEM. | pelIeHHE 3ajad;
IpoBeaenue kiaccuduKanuu KoJacOaHuiA.
YCTHBIH OIpoc.
Ynpyzue sonun W3MmepeHue JUIMHBI 3BYKOBOM BOJIHBI 10 OlieHKa pe3ybTaToB
pe3ysbrataM HabIrIeHUH HHTep(EPEeHIN BBITTOJTHEHHS
3BYKOBBIX BOJH. HaOmiogeHne U OOBSICHEHHE SIBICHHUS | MPAaKTHYECKUX PadoT,
uHTeppepeHnn ¥ TUQPAKIMH  MEXaHHYECKMX  BOJH. | HaOJIOJeHUE;
[pencraBnenne  00JacTH  MPUMEHEHHs  YJIbTPa3BykKa H | OLCHKA PE3yJIbTaTOB
MEePCIEKTHBBI €r0 BBITTOJTHEHHS
UCIIONIb30BaHUS B PA3IMUHBIX 00JIACTAX HAYKH, BHEayIUTOPHOMN
TEXHUKH, MeAuluHe. V3loKeHHe CyTH HSKOJOTMYECKUX | CaMOCTOSTEIbHON
mpoOiieM, CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJH Ha | paboThI;
OpraHHU3M YeJIOBEKa. TECTUPOBAHUE;

peleHue 3aad;
YCTHBIH OIpoc.

Dnexmpomaznumuste | Habnonenne ocumuuiorpaMMbl  TapMOHMYECKMX —KosieObaHui | OLeHKa pe3yabTaToB
Koniedanus CHJIBI TOKA B 1ICTIH. BBITIOJTHEHUS
W3mepenne 251eKTpoEMKOCTH KOHIEHCATOpa. NPaKTHYECKHUX PadoT,
W3mepenne MHAYKTHBHOCTH KaTyluku. VccnenoBaHue siBIeHHs | HaOJIOJICHHUE;
INEKTPUUECKOTO
pE30HAHCa B TIOCIIEI0BATEIHHON IICTIH. OILIEHKa Pe3yJIbTAaTOB
[IpoBenenne aHAIOrUN MEXIY PU3HMICCKUMHA BBITTOJTHEHHSA
BEJINYMHAMH, XapaKTEPU3YIOMINMH BHEAYIUTOPHOMH
MEXaHUIECKYIO U JIEKTPOMAarHUTHYIO CaMOCTOSITENILHOM
KosiebaTebHBIE CHCTEMBI. Pacder 3Ha4eHHs CHIBI TOKa W | paboTsI
HanpsOKEHUsT Ha  9DJIEMEHTaxX IeNd  IIEPEeMEHHOr0  TOKa.
HccnenoBanue npuHIKIA IHCTBUS TpaHC(HOPMATOpA. | TECTUPOBAHHE;
HccnenoBanue npuHuuna AEUCTBUS I'€HEpaTOpa IEPEMEHHOIO
ToKa. Mcrnonp30BaHue MHTEPHETA JUIS TIOMCKA peleHue 3aaay;
uH(opMaLUK 0 COBPEMEHHBIX CIIOCO0ax
nepesiauy MICKTPOIHEPTUH. YCTHBIH orpoc.
dnexmpomaznummnpte | OCyIECTBICHUE panuonepenaun " panuonpuéma. | OueHka pe3yJbTaToB
80/1HbL HccnenoBannue CBONCTB 3/IE€KTPOMArHUTHBIX BOJH C MOMOIIBIO | BBITTOJHEHUS
MoOuIBHOTO TenedoHa. Pa3BuTHE IEHHOCTHOTO OTHOIIEHUS K | MPAKTHYECKHUX padoT,
W3ydaeMbIM Ha ypokax (U3WKH OOBEKTaM W OCBAaWBAaeMBIM | HAONIOJCHHE;
BujaM  jestensHOCTH.  OOBSICHEHWE — NPHHIUNUAIBHBIX | OIEHKA PE3yJIbTaTOB
pa3IUIUi TPUPOIBI YIPYTHX U 3JIEKTPOMATHUTHBIX BOJIH. BBITTOJTHEHHSA
N3noxxeHne CyTH SKOJIOTHYECKHUX TPOOIIEM, BHEayAUTOPHOMI
CBSI3aHHBIX C JIEKTPOMAarHUTHBIMHU CaMOCTOSITENILHOM
KoJIeOaHUSIMH u BOJIHAMH. OObsicHeHne poiu | paboThI;
9JIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX HCCIIECAOBAHUSAX | TECTUPOBAHUE;

Bcenennoii.

pCUICHUC 3a/1a4;
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| YCTHBIH OIpoc.

5. OnTuka

Ilpupooa ceema

IIpyuMeHeHNe Ha MpPaKTUKE 3aKOHA OTPAKEHUS M MPEIOMIICHUS
CBETa IPH PEIICHNUN 3a1ad.

OmnpeneneHne CHEKTPAIbHON I'PAHUIIBI

YyBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a.

IMocTpoenne u300paskeHMsI TPEIMETOB, JABAEMBIX JIHMH3AMH.
Pacuet paccTostHUS OT IMH3BI 10 N300paXKEeHHS npenMera.
Pacyer omTtmueckoit cmibl JuH3BL. V3MepeHme (HOKycHOTO
paccrosiHMd JUH3BL. McnblTaHMe MOJENM MUKPOCKONAa H
TeNeCKOoIa.

OreHKa pe3yIbTaToB
BBITIOJTHEHUSI
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;
OIICHKA PE3yJIbTaTOB
BBITIOJTHEHUSI
BHEayAUTOPHOMI
CaMOCTOSITEILHOM
paboThl;
TECTHPOBAHUE;
peleHue 3ajay;
YCTHBIH OIpoc.

Bonnoevie ceoiicmea
ceema

Habmonenue siBienust naTepdepeHunu

9JIEKTPOMArHUTHBIX BoOJH. Habmronenue siBiaeHus aupakuuu
9JIEKTPOMArHUTHBIX BOJH. HabutoieHne SBIICHUS NONApU3anuy
9JIEKTPOMATHUTHBIX BOJH. M3MepeHHe IIMHBI CBETOBOH BOJIHBI
1O pe3yilbTaTaM HaOJIIONCHUS SBICHHS HHTep(EepeHLIUH.
Habmonenne sBieHus audpakimum cBera. HaGmoneHue
SBJICHUS NOJSPU3aLUK ¥ JUCIIEPCHHU CBETA.

HaxoxneHue pasiuuust U CX0/CTBa MEXIY AU(PPAKIMOHHBIM H
JUCIIEPCHOHHBIM ~ CIIeKTpamMH.  lIpuBeJeHHWE  NpHUMEpOB
HOSIBJICHHUS B NPUPOJIE M UCIIOJIBb30BAaHHUS B TEXHHMKE SIBICHHN
uHTepdepeHuny, IUdpaKiuy, TMOJSPU3ALMA U JUCHEPCHU
cBeTa.

[lepeuncnenne METONOB IO3HAHUS, KOTOPBIE HCIOJIB30BaHBI
NPH U3YYCHNUH yKa3aHHBIX SBJICHHUH.

OreHKa pe3yIbTaToB
BBITIOJTHCHUSI
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITTOJTHEHHSA
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TEeCTUPOBAHUE,

pemenue 3agaq,

YCTHBIHN O1IpOC.

6. D1eMeHTHhI KBAHTOBOH (pu3nKu

Keanmoesas onmuxa

Hab6monenne ¢potoanekTprdeckoro 3ddexra.

OO6mwsacHeHne 3akoHOB CTOIETOBAa HAa OCHOBE

KBaHTOBBIX MpeACTaBICHUMN. Pacuer MaKCUMaJIbHON
KWHETUYECKOH SHEPTUH JIEKTPOHOB HPH (HOTOIIEKTPUIECKOM
a¢p¢dekre. OmnpenencHue padOTHI BBIXOJA JJICKTPOHA IO
rpaduKy 3aBUCHMOCTH MaKCHMAJIbHOW KHHETHYCCKOW SHEPTHH
(OTORNICKTPOHOB OT 4YacTOTHI CBeTa. M3mepeHuwe pabOTHI
BBIXO/Ia AJICKTPOHA.

Ilepeuncnenre NPUOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHACTCS
OC3MHEPIIMOHHOCTh
tdoroaddexra. OOBbscHeHHe
Jlyaiu3ma CBOHCTB ()OTOHOB.
OObsICHEHUE POJIA KBAHTOBOM ONTHKU B
pa3BUTUH COBPEMEHHOU (HU3UKU.

KOPIYCKYJISIPHO-BOJTHOBOTO

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;

OIIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBI} OIpoc.

Du3uxka amoma

HaOmoneHne mmHeHYaThIX CIEKTPOB. PacyeT 4acToThl U JAJIMHBI
BOJIHBI HCIIyCKAaEMOTO CBETa MU Mepexojie aToMa BOJOPOa U3
OJIHOTO CTAallHOHAPHOTO COCTOSIHUSA B APYTO€.
OOBbsicHEHHE TPOMCXOXKICHUS JIMHEHYaToro
CIIEKTpa aToMa BOJIOPOJa U Pa3IHuus
JMHENYaThIX CIIEKTPOB PA3IMUHBIX [a30B.
HccnenoBanue muHEeHYaThIX CIIEKTPOB.
HccnenoBanue npuHImna paboTs
JIIOMHHECLIEHTHON Jammel. HaOmromeHme u
MPUHIMIA JEHCTBUA J1a3epa.

IIpuBenenne npuMepoB UCIOJB30BaHUS Jla3epa B COBPEMEHHOU
Hayke U TexHuke. Mcnonp3oBanue MHTEpHETA U151 IOUCKA
nH(OpMaLUK O NEPCIIEKTHBAX IPUMEHEHHUS

nasepa.

00BsICHEHHE

OreHKa pe3yIbTaToB
BBIMIOIHEHUS
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OLICHKAa Pe3yJIbTaTOB
BBITIOJTHEHUSI
BHEayIUTOPHOMI
CaMOCTOSTEILHOMU
paboTsr;

TECTUPOBAHUE,

peuIcHue 3aaaq;
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YCTHBIH OIpoc.

Duzuxka amomnozo
a0pa

Habmronenue TpekoB anbda-4acTuil B Kamepe

Bunbcona. Peructpauusi simepHbIX H3IY4EHHH C TMOMOIIBIO
cuetunka ['eiirepa. Pacyer sHeprum CBSI3M aTOMHBIX fJEP.
OmnpeneneHre 3apsAa W MacCOBOIO YHCIAa aTOMHOTO SIpa,
BO3HUKAIOIIEIO0 B pe3yJbTaTe paJMOaKTUBHOIO pacnaja.
Brruncnenue SHEprHuy, 0CBOOOKIAIOIIENCS npu
pammoakTuBHOM pacmane. OmnpenencHne TNPOAYKTa SIEPHOU
peakuuy. Bplumcienue SHeEpPruM, OCBOOOXKIAIOLIYIOCS IIPH
SIIEPHBIX PEAKIUSX.

Ilonumanue NMPpEUMYHICCTB U HCAOCTATKOB UCTIOJIb30BaAHU
ATOMHOM 3HEPIUH U HOHU3UPYIOIIUX U3IYyYCHUHN B
MPOMBINUIEHHOCTH, MCITUIIUHEC. Uznoxenue CyTHn
9KOJIOTMYECKUX IPOOJIEM, CBS3aHHBIX C OMOJIOTMYECKUM
JIEICTBUEM PAOAaKTUBHBIX U3IydeHUH. [IpoBenenue
KIIacCU(UKAINH IIEMEHTAPHBIX YaCTHII IO UX (PU3NICCKUM
XapaKTepUCTHKaM (Macce, 3apsay, BpeMEHH JKU3HHU, CIIHHY U
1.1.) [loHMMaHNe ICHHOCTH HAYYHOTO ITO3HAHMA MUpa HEe
BOOOIIE T YeTOBEYECTBA B IIETIOM, a JUIS KaXKI0TO
o0yyJaroIerocs JIMYHO, IICHHOCTH OBJIaICHUS

METOAOM HAYYHOI'O IMO3HAHUA JJIA JOCTUKCHUSA

ycrexa B JJF000M BUJIC MPAKTUYCCKOM I TEILHOCTH.

OreHKa pe3yIbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OLIEHKA Pe3yJIbTAaTOB
BBITTOJTHEHHSA
BHEayJUTOPHOU
CaMOCTOSATENIbHOU
paboThl;
TECTUPOBAHUE,

pemenue 3agaq,

YCTHBIU OIIpOC.

7. 3BOJIIOLIMSI BCEJIEHHOM

Cmpoenue u
pazeumue
Bcenennoi

Habmonenue 38E31, JIyHbI 1 IUTaHET B

Teneckorn. HaOnroieHue COTHEUHBIX MATCH C

MOMOIIBIO TEJIECKOIA U COTHEYHOTO 3KpaHa.

Hcnonp3oBanue MHTEpHETA 1151 IOUCKA

N300paXKeHU KOCMUYECKUX 00OBEKTOB U

nHpopManuu 00 X ocobeHHOCTIX OOCYXIeHHE BO3MOXKHBIX
cueHapuii sBomtounn Beenennoit. Mcnonp3zoBanne MHTepHeTa
UL TIOMCKa COBPEeMEHHOW WHGOpMAlMu O  Pa3BUTHH
Bcenennoit. OnennBanie WHGOPMAIUN C TTO3UIUU €€ CBOWCTB:
JIOCTOBEPHOCTH, OOBEKTHBHOCTH, MOJHOTHI, aKTyallbHOCTH H
T.JI.

OILIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYJUTOPHOU
CaMOCTOATENBHOM
paboTsr;

TECTUPOBAHUE,

YCTHBIU OIIpOC.

Deonrwyusa 36e30.
Tunomesa
npoucxodicoenus
Conneunoii cucmemsl

Beruucnenue sneprum, 0CBOOOXKJAIOUIEHCS IPU TEPMOSICPHBIX
peakuusx.  DopMynupoBaHHE ~— MPOOJEM  TEPMOSICPHOM
sHepreTuku. OObsicHenne BiausHUs COTHEYHOH aKTHBHOCTH Ha
3emmto. [loHMMaHHe poIM KOCMHUECKUX HUCCIEAOBaHUM, UX
Hay4YHOTO W DKOHOMHYECKOro 3HaueHus. OOcyxneHne
COBPEMEHHBIX TUNOTE3 NPOUCX0KAeHHUS CONIHEUHON CUCTEMBI.

OILIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENILHON
paboThl;

TECTHPOBAHUE,
YCTHBIH OTIpOC.
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